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Training Format

A

Three 2-hour sessions including
presentations and guestion and
answer sessions

The same content will be presented at
two different times each day.

Session A will be presented in  English.

Session B will be presented in  Spanish.

I Session A: 11:00-13:00 EST (UTeA)
I Session B: 14:0616:00 EST (UTe&?)

A Training materials and recordings will

be available from:
https://appliedsciences.nasa.qov/join-

mission/training/english/arset-disaster-

assessment-using-synthetic-aperture-radar
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ARSET - Disaster Assessment Using Synthetic
Aperture Radar




Homework and Certificate

A Homework Assignment:

I Answers must be submitted via Google Form
I Due Date: Nov. 17, 2022

A A certificate of completion will be awarded to those who:
I Attend all live webinars
I Complete the homework assignment by the deadline (access from website)

I You will receive a certificate approximately two months after the completion
of the course from: marines.martins@ssaihg.com
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Prerequisites

Fundamentals of Remote Sensing: Radar Remote Sensing for Land,
Water, & Disaster Applications

https://appliedsciences.nasa.qov/join - (Session 2)

mission/training/english/ffundamentals -
remote -sensing https:// appliedsciences.nasa.qov /|oi

n-mission/training/ enqlish/arset -
radar -remote -sensing-land -water -
disaster -applications

Introduction to Synthetic SAR for Disasters and
Aperture Radar (Sessions 1, 2 Hydrological Applications
and 4): (Session 3)
https://appliedsciences.nasa.gov/|o https://appliedsciences.nasa.gov/join -
In-mission/training/english/arset - mission/training/english/arset _ -sar-

introduction -synthetic -aperture -
radar

disasters-and -hydrological -applications
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https://appliedsciences.nasa.gov/join-mission/training/english/fundamentals-remote-sensing
https://appliedsciences.nasa.gov/join-mission/training/english/arset-introduction-synthetic-aperture-radar
https://appliedsciences.nasa.gov/join-mission/training/english/arset-sar-disasters-and-hydrological-applications

Training Outline
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Learning Objectives

By the end of this session attendees will be able to:
A Understand the information content in SAR images relevant to flooding

A Understand the confounding factors in SAR relevant to flooding
A Access, process, and visually interpret SAR data

A Generate a time series flood map using Google Earth Engine
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Outline

ARadar Overview
ARadar Signal Interaction with the Land Surface
ARadar and Surface Parameters
ADistortions
AConfounding Factors
AAvailable SAR Data

ASAR Time Series Flood Demo
ADefine Area and Time of Interest
AVisualize the SAR Data
AGenerate Time Series Flood Maps with SAR Data
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Radar Overview




The Electromagnetic Spectrum
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Advantages/Disadvantages of Microwave Remote Sensing

over Optical

Advantages
Nearly all weather capability
Day or night capability

Penetration through the vegetation
canopy

Penetration through the soill
Minimal atmospheric effects

o Io Do Po Io Io

Sensitivity to dielectric properties
(surface wetness or liquid vs. frozen
water)

Sensitivity to structure
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Disadvantages

A Information content is different than
optical and sometimes difficult to
Interpret

A Speckle effects (graininess in the
Image)

A Effects of topography

Program
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Active and Passive Remote Sensing

Passive Sensors:

AThe source of radiant
energy arises from natural
sources

Ae.g., the sun, Earth, other
ohot 6 bodi es

‘\‘\ Active Sensors

Instruments emit their own signal and the A PrOVIde thelr OW” artIfICIaI

Passive| Sensors detect only what is emitted from  Active
the landscape, or reflected from another sensor measures what is reflected back. .
source (e.qg., light reflected from the sun). Sonar and radar are examples of active rad Iant energy Sou rce for
SENsors. . . .
Illumination

Ae.g., radar, synthetic
aperture radar (SAR), LIDAR
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Basic Concepts: Down -Looking vs. Side -Looking Radar

1=1, t=t,+ At I=t,
/ «Eé:.,,—v»
ﬁ ' ‘ /
r \

\ \ \ '
/
T, o ' S

a b a b AN
3 x\\\\'{m\ ANAAMARNANNNAN




Basic Concepts: Side -Looking Radar

.

A Each pixel in the radar image represents complex quantity of the energy that
was reflected back to the satellite.

A The magnitude of each pixel represents the intensity of the reflected echo.

2 3 4 5 6 7 8 9 10111213 14

4
Credit: Paul Messina, CUNY NY, after Drury 1990, Lillesand and Kiefer, 1994
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http://www.geo.hunter.cuny.edu/terrain/radarii.html

Review of Radar Image Formation

T

1. Radar can measure amplitude
(the strength of the reflected
echo) and phase (the position of

a point in time on a waveform
cycle). NN AN

RADAR TRANSMITS APULSE MEASURES REFLECTED ECHO (BACKSCATTER)
2. Radar can only measure the part

of the echo reflected back

towards the antenna vae/ A\WW 74 s

(backscatter). — v S S
3. The strength of the reflected echo - _ |

is the backscattering coefficient g T

(sigma naught) and is expressed Iin | /\ - /\ |

decibels (dB). \/ v \
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Radar Signal Interaction with the Land Surface




Flooding Definition from a Radar Perspective:

The temporary or
permanent occurrence of
a water surface:

A Beneath a vegetation
canopy (tall or short
standing vegetation)

A Without any standing
vegetation (referred to
as open water)
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SAR Signal Backscattering Mechanisms

Smooth Surface Rough Surface Rougher Surface Volume Double Bounce

Volume scattering in Specular double-bounce
F ‘"Wa':;“**:"ﬂs Diffuce scattering y a vegetation canopy t::dl;::xldmgs facing the
y e _/// on rough water surface y

—

Double-bounce
Specular ty
Diffuce scattering ES
y on “rough” surface _ﬂ/

Source: CEOS Systems Engineering Office (SEO)
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SAR Signal Scattering Over Inundated Regions

PALSAR Image (L-band) Near Manaus, Brazil
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